Materials
Acrylic acid (AA, Aldrich, 99%) was pre-treated with basic aluminium oxide (Acros Organics) to remove the radical inhibitor monomethyl ether hydroquinone (MEHQ) prior to use. Acrylamide (AM, Sigma, 99%), 3-(((1-carboxyethyl)thio)-carbonothioyl)thio)propanoic acid (CETCTP, Boron Molecular, 90%), ammonium persulfate (APS, Sigma-Aldrich, 98%), sodium formaldehyde sulfoxylate dihydrate (SFS, Aldrich, 98%), n-butylamine (Sigma-Aldrich, 99.5%), sodium nitrate (Merck, 99.9%), sodium bicarbonate (Merck, 99.9%) , N,N-dimethylformamide (DMF, Ajax FineChem, 99.9%), water (deionised and Milli-Q grades), deuterium oxide (Merck, 99.9%) were used as received without further purification.
Synthesis of Polymers A1 to A8 by RAFT Polymerisation of AA
The homopolymers of AA (polymers A1 to A8) were synthesised according to the general procedure outlined in the main manuscript. The quantities of monomer, RAFT reagent, internal standard, solvent, and initiators employed for the synthesis of these polymers are detailed in Table 1 . 
Synthesis of Polymers AB1 to AB8 by RAFT Polymerisation of AM
The AB diblock copolymers of AA and AM (polymers AB1 to AB8) were also synthesised according to the general procedure outlined in the main manuscript. Note that the synthesis of each AB diblock copolymer employed the same numbered A block as the macro chain transfer agent (macro-CTA). For example, polymer A1 was used as the macro-CTA for the synthesis of polymer AB1. The quantities of monomer, RAFT reagent, internal standard, solvent, and initiators employed for the synthesis of these polymers are detailed in Table 2 . 
Controlled Synthesis of an ABA Triblock Copolymer by RAFT Polymerisation
A controlled experiment was performed to synthesise an ABA triblock copolymer using only RAFT polymerisation. A similar derivative of AB diblock copolymer AB1 (Mn = 626 k, Ð = 1.46) was used as the macro-CTA for the second chain extension stage with AA to see whether the chain would grow efficiently. The quantities of monomer, macro-CTA, solvent, and initiators employed for this reaction is detailed in Table 3 . The polymerisation was conducted for 24 hours and the final monomer conversion was determined to be approximately 4%. The final molecular weight (Mn) of the polymer was analysed with SEC and determined to be 566 k (Ð = 1.80). An overlay of the SEC traces for the A block, the AB diblock copolymer and the ABA triblock copolymer from this polymerisation is shown in Figure 1 below. 
Aminolysis of AB Diblock Copolymers AB1 to AB8
AB diblock copolymers AB1 to AB8 were subjected to aminolysis using n-butylamine as the nucleophilic reagent according to the general procedure outlined in the main manuscript. The final optimised quantities of n-butylamine used for the aminolysis reactions are shown in Table 4 . 
Screening Polymerisations for the Synthesis of the AB Diblock Copolymers
Each of the macro-CTA (polymers A1 to A8) were initially subjected to polymerisation at 20°C for 24 hours, with three initial monomer to macro-CTA ratios (DPtarget)ranging from 28,100 to 56,300. The ratios between the macro-CTA and the redox initiators were initially maintained at 6:1:1. The monomer conversion (obtained by 1 H NMR) and the SEC data for these screening polymerisations are shown in Table 5 and Table 6 . 
Screening Reactions for the Aminolysis of AB Diblock Copolymer AB1
Six different aminolysis reactions were initially performed on AB diblock copolymer AB1. Two polymer concentrations (0.5 and 1.0 wt%) were used. Three different molar excess ratios of n-butylamine to the thiocarbonylthio groups ranging from 2,000 to 200,000 were employed. The changes in molecular weight and dispersity of polymer AB1 were monitored by SEC and these results are shown in Figure 2 to Figure 4 . Figure S2 . SEC data for the aminolysis of polymer AB1 at 0.5 and 1.0 wt% using an n-butylamine excess of 2,000-fold. Figure S3 . SEC data for the aminolysis of polymer AB1 at 0.5 and 1.0 wt% using an n-butylamine excess of 20,000-fold. AB diblock copolymers AB2 to AB8 were subjected to aminolysis reactions with an initial concentration of 0.5 wt%. The ratio of n-butylamine to thiocarbonylthio functionality was maintained at 20,000. SEC was used to monitor the molecular weight growth over 24 hours. The changes in molecular weight and dispersity for polymers AB2 to AB8 is detailed in Table 7 . Table S7 . SEC data for the aminolysis of polymer AB2 to AB8 using an n-butylamine excess of 20,000-fold. Molecular weight and dispersity data were determined using aqueous SEC calibrated with PAA standards.
Screening Reactions for the Aminolysis of AB Diblock Copolymers AB1 to AB8 at pH 8
AB diblock copolymers AB1 to AB8 were subjected to aminolysis reactions with an initial concentration of 0.5wt%. The initial pH of these reaction mixtures ranged from approximately 4.0 to 4.5 depending on the chain length of the A blocks. The pH of these reaction mixtures was adjusted to approximately 8 using sodium hydroxide solution. The ratio of n-butylamine to thiocarbonylthio functionality was once again maintained at 20,000 for comparison between low pH and high pH. SEC was used to monitor the molecular weight growth over 24 hours. The changes in molecular weight and dispersity for polymers AB1 to AB8 is detailed in Table 8 . Table S8 . SEC data for the aminolysis of polymer AB1 to AB8 at pH 8 using an n-butylamine excess of 20,000-fold. AB diblock copolymers AB2 to AB8 were once again subjected to aminolysis reactions with an initial concentration of 0.5 wt%. This time, the ratio of n-butylamine to carboxylic functionality on the A blocks was maintained at approximately 278:1 for all polymers. SEC was used to monitor the molecular weight growth over 24 hours. The changes in molecular weight and dispersity for polymers AB2 to AB8 is detailed in Table 9 . 
SEC Chromatograms of A Block Polymers, AB Diblock and ABA Triblock Copolymers
The overlays of SEC traces for the A blocks (A2 to A8), their corresponding AB diblock copolymers (AB2 to AB8) and ABA triblock copolymers (ABA2 to ABA8) are shown in Figure 5 to Figure 11 . Figure S9 . Overlay of SEC chromatograms for polymers A6, AB6 and ABA6. Figure S10 . Overlay of SEC chromatograms for polymers A7, AB7 and ABA7. Figure S11 . Overlay of SEC chromatograms for polymers A8, AB8 and ABA8. 
